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INPUTTING A STRUCTURE IMAGE FROM A MICROSCOPE 
BY A VIDEO CAMERA 



BINARIZING THE INPUT IMAGE TO INDICATE AN IRON MATRIX 
BY WHITE AND GRAPHITE PIECES BY BLACK 



EXCEPTING AND ELIMINATING GRAPHITE PIECES THAT CROSS OR ARE 
IN CONTACT WITH A FRAME OF THE IMAGE 



S4 



EXTRACTING NON-SPHERICAL GRAPHITE PIECES HAVING A GRAPHITE 
AREA RATIO OF LESS THAN 54% AND AN AVERAGE SIZE OF Sum 
OR MORE TO COUNT THE NUMBER THEREOF 



S5 



SELECTING GRAPHITE PIECES HAVING A LENGTH OF SOum OR MORE 
AND LESS THAN 150 TO MEASURE MAXIMUM LENGTHS AND 

AREAS THEREOF 



S6 



CALCULATING AN AREA OF A GRAPHITE PIECE HAVING A MAXIMUM 
LENGTH OF lOOum TO DIVIDE THE AREA BY 100, 
THEREBY OBTAINING A THICK AND THIN DEGREE 



S7 



OUTPUTTING THE ABOVE-OBTAINED NUMBER AND THICK AND THIN 
DEGREE OF THE GRAPHITE PIECES, THEREBY VISUALLY SHOWING 
THE VALUES IN FORM OF "THE NUMBER OF THE GRAPHITE PIECES 
(THE THICK AND THIN DEGREE)" 
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BY A VIDEO CAMERA 
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BINARIZING THE INPUT IMAGE TO INDICATE AN IRON MATRIX 
BY WHITE AND GRAPHITE PIECES BY BLACK 
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EXCEPTING AND ELIMINATING GRAPHITE PIECES THA^^ 
OR ARE IN CONTACT WITH A FRAME OF THE IMAGE 



EXCEPTING AND ELIMINATING MINUTE GRAPHITE PIECES HAVING 
S4 A LENGTH (A MAXIMUM SIZE) OF LESS THAN 20 \xm 



MEASURING AN AREA RATIO OF EACH REMAINING GRAPHITE PIECE 
MEAb^MINU AN A«tM ^ D,;^,^ETER EQUAL TO THE MAXIMUM 

LENGTH OF THE GRAPHITE PIECE 



CLASSIFYING THE REMAINING GRAPHITE PIECES INTO TWO 
qfi CLASSES BASED ON THE GRAPHITE AREA RATIO OF 54% 

t3b TO COUNT THE GRAPHITE PIECES OF EACH CLASSES 



SHOWING A GRAPHITE SPHEROIDIZING RAT!?«9SH?i^i:^IlS..T= 
GRAPHITE SPHEROIDIZING RATIO (%) = NUMBER OF GRAPHITE 
S7 PIECES WITH GRAP^^^ RATIO W/o OR MORE^-OTAL NUMBER 

OF GRAPHITE PIECES 



STEPS OF IMAGE ANALYSIS FOR MEASURING GRAPHITE 
SPHEROIDIZING RATIO 
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FIG. 17 

10. 06 




INDICATION OF THICK AND THIN DEGREE OF GRAPHITE PIECES 
BASED ON THICKNESS OF CALCULATIONAL, ASSUMPTIVE, 
REPRESENTATIVE GRAPHITE PIECE WITH LENGTH OF 100|im 
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INPUTTING A STRUCTURE IMAGE FROM A MICROSCOPE 
BY A VIDEO CAMERA 



BINARIZING THE INPUT IMAGE TO INDICATE AN IRON MATRIX 
BY WHITE AND GRAPHITE PIECES BY BLACK 



EXCEPTING AND ELIMINATING GRAPHITE PIECES THAT CROSS OR 
ARE IN CONTACT WITH A FRAME OF THE IMAGE 



S3-1 



COUNTING THE GRAPHITE PIECES THAT CROSS OR ARE IN CONTACT 
WITH THE FRAME OF THE IMAGE TO BE EXCEPTED AND ELIMINATED 



S4 



EXTRACTING NON-SPHERICAL GRAPHITE PIECES HAVING 
A GRAPHITE AREA RATIO OF LESS THAN 54% AND AN AVERAGE SIZE 
OF 5 |im OR MORE FROM GRAPHITE PIECES HAVING AN AVERAGE 
SIZE OF LESS THAN 5 nm TO COUNT THE NUMBER THEREOF 
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DISTRIBUTING THE GRAPHITE PIECES, WHICH CROSS OR ARE 
IN CONTACT WITH THE FRAME OF THE IMAGE TO BE EXCEPTED 
AND ELIMINATED, PROPORTIONALLY BASED ON A RATIO BETWEEN 
THE NUMBER OF THE EXTRACTED GRAPHITE PIECES OF 5 am OR 
MORE AND THE NUMBER OF THE GRAPHITE PIECES OF LESS THAN 
5 urn, THEREBY ADDING THE NUMBER OF THE DISTRIBUTED 
GRAPHITE PIECES OF Sum OR MORE TO THE NUMBER OF 
THE EXTRACTED GRAPHITE PIECES (TO OBTAIN A TRUE NUMBER OF 
THE EXTRACTED NON-SPHERICAL GRAPHITE PIECES) 



S5 



SELECTING GRAPHITE PIECES HAVING A LENGTH OF 50 um OR 
MORE AND LESS THAN 150 pim TO MEASURE MAXIMUM LENGTHS 

AND AREAS THEREOF 



CALCULATING AN AREA OF A GRAPHITE PIECE HAVING A MAXIMUM 
S6 LENGTH OF 100 pm TO DIVIDE THE AREA BY 100. THEREBY OBTAINING 

A THICK AND THIN DEGRE^ 
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OUTPUTTING THE ABOVE-OBTAINED NUMBER AND THICK AND THIN 
DEGREE OF THE GRAPHITE PIECES, THEREBY VISUALLY SHOWING 
THE VALUES IN FORM OF "THE NUMBER OF THE GRAPHITE PIECES 
(THE THICK AND THIN DEGREE) " 
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